The New Role of Substations in Distribution Network Management
This paper presents a novel architecture for electrical distribution networks based on a decentralized control system where a Substation Automation and Control System plays a key role. This new control element brings additional control and management functionalities that are crucial for future distribution networks with high levels of Dispersed Energy Resources in both interconnected and islanded operating modes. Several coordination and control issues are addressed with the aim of optimizing grid operation in interconnected mode and simulation results are shown for voltage/reactive power control. Distribution networks of the future require a coordinated, decentralized control approach in order to accommodate efficiently DER at the MV level, microgeneration and demand side participation at the LV level.
~
The proposed control approach addresses this issue by introducing a new system element -the SACS -located at the substation level to interface the LV control level with the DMS. This new system will allow the implementation of several functionalities essential for future distribution networks operating in normal or emergency mode. Such functionalities include fault location and isolation, network reconfiguration, service restoration and voltage/reactive power control. In particular, the voltage control algorithm developed has proven to be efficient in maintaining voltage profiles within admissible limits for the test networks used. In addition, the definition of communication requirements is essential in order to ensure good performance of the new control and management system.
